The mammalian actin-binding protein 1 is critical for spreading and intraluminal crawling of neutrophils under flow conditions.
Recently, the mammalian actin-binding protein 1 (mAbp1; Hip-55, SH3P7, debrin-like protein) was identified as a novel component of the β(2) integrin-mediated signaling cascade during complement-mediated phagocytosis and firm adhesion of polymorphonuclear neutrophils (PMN) under physiological shear stress conditions. In this study, we found that the genetic ablation of mAbp1 severely compromised not only the induction of adhesion, but also subsequent spreading of leukocytes to the endothelium as assessed by intravital microscopy of inflamed vessels of the cremaster muscle of mice. In vitro studies using murine PMN confirmed that mAbp1 was required for β(2) integrin-mediated spreading under shear stress conditions, whereas mAbp1 was dispensable for spreading under static conditions. Upon β(2) integrin-mediated adhesion and chemotactic migration of human neutrophil-like differentiated HL-60 cells, mAbp1 was enriched at the leading edge of the polarized cell. Total internal reflection fluorescence microscopy revealed that mAbp1 formed propagating waves toward the front of the lamellipodium, which are characteristic for dynamic reorganization of the cytoskeleton. Accordingly, binding of mAbp1 to actin was increased upon β(2) integrin-mediated adhesion, as shown by coimmunoprecipitation experiments. However, chemotactic migration under static conditions was unaffected in the absence of mAbp1. In contrast, the downregulation of mAbp1 by RNA interference technique in neutrophil-like differentiated HL-60 cells or the genetic ablation of mAbp1 in leukocytes led to defective migration under flow conditions in vitro and in inflamed cremaster muscle venules in the situation in vivo. In conclusion, mAbp1 is of fundamental importance for spreading and migration under shear stress conditions, which are critical prerequisites for efficient PMN extravasation during inflammation.